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C. A. Dinkel and W .  J. C o s t e l l o  
Department of Animal and Range Sciences 
To ta l  energy i n t a k e  of t h e  cow f o r  a  yea r  is no t  i n d i c a t i v e  of he r  
e f f i c i e n c y  a t  weaning o r  h e r  n e t  r e t u r n  t o  t h e  e n t e r p r i s e .  What i s  important  i s  
how she  uses  t h e  energy she  consumes. 
Likewise, cow s i z e  i s  no t  i n d i c a t i v e  of e f f i c i e n c y  o r  n e t  r e tu rn .  
Breed d i f f e r e n c e s  probably e x i s t ,  but  they a r e  not  a s  important  a s  
i n d i v i d u a l  d i f f e r e n c e s  i n  cow e f f i c i e n c y  . 
Breed d i f f e r e n c e s  i n  postweaning e f f i c i e n c y  were found only when e f f i c i e n c y  
was c a l c u l a t e d  on a  cow b a s i s  and t h e  cow's annual i n t a k e  was included.  Remember 
t h i s  i s  a  - cow e f f i c i e n c y  s tudy and t h e  e f f e c t  of d i f f e r e n t  s i r e s  o r  d i f f e r e n t  
breeds  of s i r e  was no t  evaluated.  
Carcass  t r a i t  d i f f e r e n c e s  between breeds p r imar i ly  r e f l e c t  weaning weight  
d i f f e r e n c e s  o r  d re s s ing  percentage  propor t ion  of t h i s  d i f f e r ence .  When f e d  t o  a  
phys io log ica l  end po in t  (po in t  where g a i n  and e f f i c i e n c y  of g a i n  s t a r t  t o  
d e c l i n e ) ,  no d i f f e r e n c e s  due t o  breed group i n  c u t a b i l i t y  o r  q u a l i t y  grade were 
found . 
(Key Words: Cow Ef f i c i ency ,  Postweaning Ef f i c i ency ,  Carcass  T r a i t s ,  Breed 
Dif fe rences ,  Cow Size,  Cow Energy In take . )  
In t roduc t ion  
This  i s  a  progress  r e p o r t  of a  cont inuing  experiment i n i t i a t e d  i n  1968 and 
designed a s  an  in-depth s tudy of cow e f f i c i e n c y .  Objec t ives  have inc luded  t h e  
e v a l u a t i o n  of sources  of v a r i a t i o n  i n  e f f i c i e n c y ,  development of p r e d i c t i o n  
equa t ions  f o r  e f f i c i e n c y ,  c a l c u l a t i o n  of r e p e a t a b i l i t y ,  e v a l u a t i o n  of p o s s i b l e  
phys io log ica l  p r e d i c t o r s  of e f f i c i e n c y  and c a l c u l a t i o n  of an  e s t i m a t e  of 
h e r i t a b i l i t y  of e f f i c i e n c y .  Information on a l l  bu t  t h e  l a s t  o b j e c t i v e  has  now 
been obtained.  Addi t iona l  d a t a  w i l l  be  r equ i r ed  be fo re  a  dependable e s t i m a t e  of 
h e r i t a b i l i t y  can be achieved, and a d d i t i o n a l  d a t a  would be d e s i r a b l e  f o r  
eva lua t ing  phys io log ica l  p red ic to r s .  This  r e p o r t  d e a l s  w i t h  a d d i t i o n a l  
in format ion  on sources  of v a r i a t i o n  i n  pre- and postweaning cow e f f i c i e n c y .  
Procedures 
F a c i l i t i e s  and procedures have been developed which al low a c c u r a t e  
measurement of energy consumed by t h e  cow and h e r  c a l f  i n d i v i d u a l l y  dur ing  t h e  
cow year .  Feeds f e d  a r e  of a  composition a s  n e a r l y  equ iva l en t  a s  d r y l o t  
f a c i l i t i e s  w i l l  a l low t o  those  consumed by animals  i n  a  u sua l  ranch s i t u a t i o n .  
For example, t h e  cow's main energy supply i s  a l f a l f a  p e l l e t s  and t h i s  i s  only  
supplemented when it i s  impossible  t o  o b t a i n  t h e  energy consumption equa l  t o  t h a t  
ob ta ined  on green pas tu re s .  Cow t r a i t s  measured i n  a d d i t i o n  t o  energy i n t a k e  a r e  
weight  changes, cond i t i on  changes, h i p  he igh t  and milk product ion.  Calf t r a i t s  
measured a r e  weight  changes, energy consumption pre- and postweaning and 
i n d i v i d u a l  c a r c a s s  t r a i t s  i nc lud ing  y i e l d  of r e t a i l  c u t s .  Cm e f f i c i e n c y  a t  
weaning i s  measured a s  t h e  t o t a l  TDN (energy) consumed by cow and c a l f  dur ing  t h e  
y e a r  d iv ided  by t h e  weaning weight  of t h e  c a l f .  I n  o t h e r  words, i t  i s  t h e  energy 
consumption r equ i r ed  t o  produce a  pound of c a l f  a t  weaning. Postweaning cow 
e f f i c i e n c y  would i nc lude  cow and c a l f  TDN consumed t o  weaning p l u s  TDN 
consumption of t h e  c a l f  postweaning d iv ided  by e i t h e r  l i v e  weight  a t  s l a u g h t e r  o r  
weight  of r e t a i l  c u t  y i e l d ,  depending on t h e  e f f i c i e n c y  being ca l cu l a t ed .  
Resu l t s  and Conclusions 
Preweaning. The f i r s t  experiment involved s t r a i g h t  Angus, s t r a i g h t  
Charo la i s  and t h e  r e c i p r o c a l  c r o s s e s  of those  breeds  and e f f i c i e n c y  was measured 
on 333 ca lves  produced ove r  an 8-year per iod  from 84 cows ( G b l e  1 ) .  This  
experiment d id  n o t  i n d i c a t e  any cow s i z e  o r  breed d i f f e r e n c e s  a s  has been t r u e  of 
o t h e r  experiments  of t h i s  kind. The second experiment s t i l l  i n  p rog re s s  has 
involved  199 ca lves  produced by breeding unse l ec t ed  s t r a i g h t  Hereford, Simmental 
x  Hereford,  Angus x  Hereford and T a r e n t a i s e  x Hereford h e i f e r s  t o  a  Longhorn 
b u l l .  The a d d i t i o n  of t h e  l a s t  c a l f  crop t o  t h i s  d a t a  set has  i n d i c a t e d  f o r  t h e  
f i r s t  t i m e  s i g n i f i c a n t  b reed  d i f f e r e n c e s  ( t a b l e  2 ) .  The Hereford and Angus x  
Hereford d i d  n o t  d i f f e r  and t h e  Simmental x Hereford d i d  n o t  d i f f e r  from t h e  
Hereford bu t  were d i f f e r e n t  from t h e  Angus x  Hereford. The T a r e n t a i s e  x  Hereford 
were d i f f e r e n t  from a l l  o the r s .  While t h e  a n a l y s i s  i n d i c a t e s  t he se  d i f f e r e n c e s  
a r e  no t  l i k e l y  due t o  chance, t h e  recommendations made p rev ious ly  do no t  change 
t h a t  much. Producers w i l l  s t i l l  need t o  be  c a r e f u l  t o  reduce c a r r y i n g  c a p a c i t y  
when changing t o  l a r g e r  and/or  h ighe r  milking breed types  and s e l e c t i o n  f o r  
e f f i c i e n c y  w i t h i n  breed  i s  s t i l l  t h e  most important  way t o  improve cow 
e f f i c i e n c y .  I f  f u t u r e  r e s u l t s  support  p r e sen t  f i nd ings ,  b reed  types  s i m i l a r  t o  
t h e  more e f f i c i e n t  breed groups i n  t h i s  s tudy  w i l l  need t o  r e c e i v e  some e x t r a  
c r e d i t  i n  ca r ry ing  capac i ty  when c a l c u l a t i n g  n e t  r e t u r n  t o  p rope r ly  c r e d i t  them 
w i t h  t h e i r  h ighe r  e f f i c i e n c y  when s tandard  (use f o r  a l l  b reeds)  energy p a r t i t i o n s  
a r e  used. This  experiment w i l l  provide d a t a  u s e f u l  i n  developing energy 
requirements  f o r  each s e p a r a t e  breed type  which w i l l  be  more a c c u r a t e  f o r  n e t  
r e t u r n  c a l c u l a t i o n s .  
The breed  d i f f e r e n c e s  i n d i c a t e d  above have been a d j u s t e d  f o r  d i f f e r e n c e s  
caused by y e a r  t o  y e a r  v a r i a t i o n s ,  sex  of c a l f  and age of c a l f .  A f t e r  t h e s e  
adjustments ,  breed d i f f e r e n c e s  i n  experiment 2  accounted f o r  12% of t h e  
d i f f e r e n c e s  i n  cow e f f i c i e n c y .  Previous ana lyses  of experiments  1 and 2  have 
i n d i c a t e d  sex  of c a l f  accounted f o r  8.0 and 8.5% of t h e  d i f f e r e n c e s ,  
r e s p e c t i v e l y .  Other sources  of v a r i a t i o n  eva lua ted  s i m i l a r l y  i n  experiment 2  a r e  
weaning weight  of c a l f  (71%), milk product ion  (27%). cow cond i t i on  a t  weaning 
(16%),  cow weight a t  weaning ( l o % ) ,  c a l f  c reep  consumption ( l o%) ,  cow cond i t i on  
a t  c a lv ing  1 , cow TDN consumption (1%) and cow he igh t  (frame s i z e ,  0%) .  
(Researchers  note:  Squared c o r r e l a t i o n  r e s i d u a l  t o  model i nc lud ing  year ,  age and 
sex  of c a l f  . 
It i s  n o t  unexpected t h a t  weaning weight  of c a l f  accounts  f o r  a  h igh  
p ropor t i on  of t h e  v a r i a t i o n  i n  e f f i c i e n c y ,  s i n c e  i t  i s  t h e  d i v i s o r  i n  t h e  r a t i o  
t h a t  de f ines  e f f i c i e n c y .  On t h e  o t h e r  hand, it i s  a  s u r p r i s e  t o  most people t h a t  
cow TDN consumption does n o t  c o n t r o l  a  s i m i l a r  amount of v a r i a t i o n ,  s i n c e  i t  
makes up a  l a r g e  p a r t  of t h e  numerator of t h a t  r a t i o .  This  can be expla ined  by 
no t ing  t h a t  each  i n c r e a s e  of one pound i n  weaning weight  w i l l  always improve 
e f i c i e n c y ,  wh i l e  each i n c r e a s e  of one pound of cow TDN w i l l  only improve 
e f f i c i e n c y  i f  t h e  cow uses  it t o  wean a  heav ie r  c a l f  bu t ,  i f  she  does n o t ,  it 
w i l l  reduce e f f i c i e n c y .  Thus, cow TDN i n t a k e  i s  not  a  good i n d i c a t o r  of h e r  
e f f i c i e n c y  and it i s  no t  a  good i n d i c a t o r  of h e r  c o n t r i b u t i o n  t o  n e t  r e t u r n  t o  
t h e  e n t e r p r i s e .  An example may he lp  c l a r i f y  t h i s .  The h ighes t  cow TDN 
consumption i n  experiment 2  was 7181 l b  and most people would expect  t h i s  cow t o  
be  i n e f f i c i e n t .  But t h i s  cow was average f o r  e f f i c i e n c y  (13.8 l b  of TDN p e r  
pound of weaning weight ) .  That means nea r ly  h a l f  of t h e  199 cows were l e s s  
. . e f f i c i e n t  than t h i s  h igh  energy consuming cow. Since e f f i c i e n c y  is  a  r a t i o ,  one 
needs t o  cons ider  t h e  e x t r a  pounds of weaning weight t h i s  cow provided t h e  herd 
and ba lance  t h i s  w i t h  weaning c a l f  p r i c e  r e l a t i v e  t o  c o s t  p e r  pound of cow TDN. 
That is ,  h e r  71 81 l b  of TDN produced 520 l b  of c a l f .  Since cow TDN i s  usua l ly  
r e l a t i v e l y  cheap compared t o  c a l f  weaning p r i c e ,  t h i s  cow would have an advantage 
over  a  cow of equal  e f f i c i e n c y  t h a t  consumed l e s s  TDN j u s t  a s  depos i t i ng  more 
money a t  a  given i n t e r e s t  r a t e  w i l l  r e t u r n  more d o l l a r s  than  a  s m a l l e r  
investment.  Of course,  no t  a l l  high TDN cows w i l l  be  t h i s  e f f i c i e n t .  I n  f a c t ,  
t h e  1% repor t ed  above i n d i c a t e s  no accuracy f o r  p r e d i c t i n g  e f f i c i e n c y  from TDN 
consumption. The f i g u r e s  j u s t  p resented  'do i n d i c a t e  t h e  need t o  e v a l u a t e  cows 
no t  only on t h e i r  i nd iv idua l  e f f i c i e n c y  b u t  a l s o  on t h e  b a s i s  of weaning weight  
produced and c o s t s  of production. P r e d i c t i o n  equat ions  based on weaning weight  
of c a l f  and weight of cow a t  weaning which have been presented  previous ly  a r e  
s t i l l  t h e  most a c c u r a t e  method of p r e d i c t i n g  cow e f f i c i e n c y  now a v a i l a b l e .  
However, t h e s e  r e q u i r e  t h a t  t h e  cow wean a  c a l f  b e f o r e  we can p r e d i c t  h e r  
e f f i c i e n c y .  What i s  needed i s  a  method of p r e d i c t i o n  t h a t  i s  a c c u r a t e  a t  weaning 
o r  y e a r l i n g  ages when most h e i f e r s  a r e  s e l e c t e d  f o r  t h e  herd. 
Cow s i z e  a f f e c t e d  e f f i c i e n c y  more i n  experiment 2  (10%) than  it d i d  i n  
experiment 1 1 % .  This  may be  due t o  age  of cow d i f f e r e n c e s ,  s i n c e  a l l  cows i n  
experiment 2  were 2  y e a r s  o ld ,  wh i l e  experiment 1 was conducted f o r  t h e  cows' 
l i f e t i m e .  This  might be expected s i n c e  two-year-old h e i f e r s  would have t h e  e x t r a  
energy requirement f o r  growth i n  a d d i t i o n  t o  t h e  requirement f o r  l a c t a t i o n .  
Postweaninq. Complete ca rcas s  d a t a  were c o l l e c t e d  on 169 of t h e  ca lves  
which were weaned. Table 3  con ta ins  t h e  l i v e  animal postweaning d a t a  and t a b l e  4  
t h e  c a r c a s s  da ta .  I n  both  cases ,  t h e  primary breed group d i f f e r e n c e s  were due t o  
d i f f e r e n c e s  i n  r a t e  of growth preweaning and t o  d i f f e r e n c e s  i n  cow e f f i c i e n c y  a t  
weaning. There a r e  d i f f e r e n c e s  i n  s l a u g h t e r  weight and s l a u g h t e r  weight 
e f f i c i e n c y  where TDN consumption of t h e  cow was included,  b u t  no d i f f e r e n c e s  i n  
e f f i c i e n c y  of growth of t h e  c a l f  postweaning ( t a b l e  3)  . Likewise f o r  c a r c a s s  
t r a i t s  ( t a b l e  41, t h e r e  were breed group d i f f e r e n c e s  f o r  c a r c a s s  weight ,  c a r c a s s  
weight pe r  day of age, weight of r e t a i l  c u t  y i e l d ,  r e t a i l  c u t  e f f i c i e n c y  w i t h  cow 
and c a l f  TDN included and weight of f a t  trim. I n  a d d i t i o n ,  t h e r e  were 
s i g n i f i c a n t  bu t  hard ly  p r a c t i c a l  d i f f e r e n c e s  i n  f a t  thickness .  
An important  cons ide ra t ion  i n  eva lua t ing  these  d i f f e r e n c e s  i s  t h e  p ropor t ion  
of t h e  base  breed (Hereford) r e l a t i v e  t o  t h e  introduced breed. Since t h e  
s l a u g h t e r  ca lves  were s i r e d  by Longhorn b u l l s ,  t h e  p ropor t ion  of introduced blood 
(Angus, Simmental o r  Ta ren ta i se )  i n  t h e  breed groups would be  a  mix of 1 / 8  and 
5/16 f o r  Angus and Simmental c ros ses  and 1 / 8  f o r  Tarenta i se .  This  r e l a t i v e l y  low 
percentage  of introduced blood does in f luence  t h e s e  product ion  t r a i t s .  These 
d i f f e r e n c e s  do n o t  r e f l e c t  d i f f e r e n c e s  due t o  s i r e  o r  b r eed  of s i r e ,  s i n c e  t h e s e  
were  minimized i n  t h e  de s ign  i n  o r d e r  t o  b e t t e r  s t udy  i n d i v i d u a l  cow d i f f e r e n c e s .  
I n  a d d i t i o n ,  postweaning cow e f f i c i e n c y  would b e  impor tan t  on ly  t o  t h e  cow-calf 
p roducer  who f e e d s  h i s  own c a l v e s  and n o t  t o  t h e  f e e d e r  who buys c a l v e s .  
The use  of p i n p o i n t e r  f e e d e r s  pe rmi t t ed  s l a u g h t e r  of t h e  c a l v e s  a t  t h e  t ime  
each  i n d i v i d u a l ' s  g a i n  and e f f i c i e n c y  of g a i n  s t a r t e d  t o  d e c l i n e .  Th is  i s  
commonly termed a  p h y s i o l o g i c a l  o r  chemical end p o i n t ,  i n d i c a t i n g  a c o n s t a n t  f a t  
t o  l e a n  composit ion.  The l a c k  of d i f f e r e n c e s  i n  q u a l i t y  g rade  and c u t a b i l i t y  and 
t h e  f a c t o r s  a f f e c t i n g  them i n d i c a t e  t h a t  t h i s  end p o i n t  w a s  ach ieved  i n  t h i s  
experiment.  The i n d i c a t i o n  of  d i f f e r e n c e s  i n  r e t a i l  c u t  y i e l d  and f a t  t r i m  a t  
t h i s  end p o i n t  a r e  p a r t i a l l y  r e s p o n s i b l e  f o r  t h e  change i n  p r i c e  pa id  by packer  
and f e e d e r  f o r  s l a u g h t e r  and f e e d e r  c a t t l e ,  r e s p e c t i v e l y ,  i n  r e c e n t  y e a r s .  The 
o t h e r  major  f a c t o r  invo lved  has  been t hose  c a t t l e  f ed  p a s t  t h e  chemical end p o i n t  
which r e s u l t e d  i n  h i g h e r  p r o p o r t i o n s  of number 4 y i e l d  grade.  That  i s ,  t h e  
f a s t e r  growing, l e a n e r  c a l v e s  have produced more pounds of l e a n  beef f o r  t h e  
packer  and provided more s a l a b l e  pounds f o r  t h e  f e e d e r  w i t h  l e s s  r i s k  of number 4 
y i e l d  g rade  d i s coun t s .  
TABLE 1. COW EFFICIENCY BY BREED GROUP 
FOR EXPERIMENT 1 
Breed Number of 
of dam progeny E f f i c i e n c y a  
Angus 
Ang x  Cha 
Cha x  Ang 
Cha ro l a i s  
a Cow and c a l f  TDN d iv ided  by weaning weight .  
TABLE 2.  COW EFFICIENCY BY BREED GROUP 
FOR EXPERIMENT 2 
Breed Number of 
of dam progeny E f f i c i e n c y a  
Her 
Sim x Her 
Ang x  Her 
T a r  x  Her 
a Cow and c a l f  TDN d iv ided  by weaning weigh t .  
b*c ,d  Averages w i t h  one l e t t e r  common a r e  n o t  
d i f f e r e n t  (P>.05).  
TABLE 3 .  LEAST-SQUARES MEANS FOR PRESEAUGHTER POSTWEANING TRAITS 
Postweaning 
Cow and c a l f  c a l f  TBN/ 
No. of Days on S laughter  TDNIslaughter Postweaning postweaning 
Item progeny feed  w t .  l b  w t .  l b / l b  ga in .  l b  gain.  I b / l b  
Breed group 
Her 2 1 2 41 865b 9.79ab 47 7 5.64 
Sim x H e r  59  2 43 925a 9.82b 46 9 5.84 
Ang x Her 6 3 2 41 8 82b 9.822, 46 9 5 -72 
Tar  x Her 2 6 252 894b 9.47a 45 5 5.98 
Sex 
S t e e r  86 2 47 961a 9.21a 5 %2a 5.69 
H e i f e r  83 2 41 821b 10.24b 423b 5.90 
a.b Averages w i t h  one l e t t e r  common a r e  no t  d i f f e r e n t  (P>.05) .  
TABLE 4. LEAST-SQUARES MEANS FOR CARCASS TRAITS 
Carcass  F a t  Longiss i -  Re t a i l  Cow-cal f 
- 
wt/day th ick-  rnus Q u a l i t y  Cuta- c u t  m ~ / r e t a i l  F a t  
No. of Carcass  of age. ness .  a rea .  gradea,  b i l i t y ,  y i e l d .  c u t  y i e l d .  t r i m .  
Item progeny w t ,  l b  l b /day  i n .  sq.  i n .  s c o r e  %b l b  l b / l b  l b  
Her 21 543e 
SimxHer 59 582c 
AngxHer 63 552de 
TarxHer 26 563d 
Cn 
\O 
S t e e r  86 601C 
H e i f e r  83 510d 
Breed Group 
1.27cd .37C 9.9 18.8 50.77 325d 25.90cd 60c 
1.31C .34C 10.5 18.9 50.66 348C 26.03d 65d 
1.23d .3gd 10.2 19.1 50.64 328d 26.40d 6 4d 
1.25cd .3 2C 10.5 18.8 50.99 341C 24.74C 63cd 
Sex 
1.35C .35 10.5C 18.9 50.74 363C 24.36C 66d 
1.17d .36 10 . l d  18.9 50.80 308d 27.18d 60C 
a Score of 19 = l o w  cho i ce  USDA grade.  
b USDA y i e l d  g rade  formula. 
c.d.e Averages w i t h  one l e t t e r  common do n o t  d i f f e r  (P> .05) .  
